Synergistic activity profile of an antimicrobial peptide against multidrug-resistant and extensively drug-resistant strains of Gram-negative bacterial pathogens.
Infection sustained by multidrug-resistant and extensively drug-resistant bacterial pathogens is often untreatable with the standard of care antibiotics, and the combination of anti-infective compounds often represents the only therapeutic strategy to face this major clinical treat. SET-M33 is a novel antimicrobial peptide (AMP) that has demonstrated in vitro and in vivo antimicrobial activity against Gram-negative bacteria and has shown interesting features in preclinical evaluations. Particularly, it showed efficacy against a number of multidrug-resistant and extensively drug-resistant clinical strains of Gram-negative pathogens, in in vitro and in vivo assessments. Here, we explored the potential synergistic activity of SET-M33 in combination with different standard of care antibiotics by the checkerboard method against a panel of six strains of Gram-negative pathogens including multidrug-resistant and extensively drug-resistant Klebsiella pneumoniae, Pseudomonas aeruginosa, and Acinetobacter baumannii. SET-M33 showed synergistic activity with antibiotics of different families against these clinically relevant strains. A synergistic effect was observed for SET-M33 in combination with rifampin, meropenem, aztreonam, and tobramycin mostly on K. pneumoniae and A. baumannii strains, while the SET-M33 plus ciprofloxacin combination was additive with all tested strains. Synergy was not apparently linked to the bacterial species or phenotype but was rather strain-specific, highlighting the need for individual strain testing for synergistic antimicrobial combinations. These findings extend current knowledge on synergistic activity of AMPs in combination with conventional agents and support the potential role of SET-M33 as a novel therapeutic agent against antibiotic-resistant Gram-negative pathogens. Copyright © 2017 European Peptide Society and John Wiley & Sons, Ltd.